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THE STUDY
It is not clear to me from the methodology how "effect" is assessed. Given the lack of a counterfactual, it is a pre and post analysis, with results that may be affected by trends or other interventions, so assigning to Avahan the changes in outcomes requires a deeper analysis. At the discussion, the authors mentioned this issue, that I think could be stated since the intro and address in the methodology. It is not reported in the methodology how "consistent condom use" was defined. An increase in this indicator in the magnitude reported seems highly unlikely. It would be very important to explain the indicator, and to discuss possible explanations in the change. It could be the case that as it seems this is a different population (less bisexual and more kothi/panthi), that would explain a part of it. Reporting condom use by type of sub-population could allow to understand the results better. Given the large differences in the composition of the population, it would relevant to present results by sub-type of the population. It is not mentioned how the weighting was implemented, and also there is not mention on how the clustering of the sample was addressed. In terms of coverage, it would be important to report how the estimations on the size of the population were done, as this is crucial for these results. This is also important to understand the results; in page 12 lines 51 & 53, there is a reference to 45k individuals reached, from a total of 32k registered. So, it is not clear how the reached number is higher than the registered one. RESULTS & CONCLUSIONS I think that in terms of reporting the increase on coverage, it is appropiate, but in terms of the potential effect of Avahan, the results present are insufficient to support an effect. My impression is that having the same average age in the 2 crosssectional surveys implies that population is not the same. That is also reinforced by the change in the population composition, that is, the decrease in the bisexual proportion that it seems to me not related to change in behavior.
There is also the issue related to the consistent condom use variable, that is not defined
REPORTING & ETHICS
It seems to me that a more detailed description of the consent process is needed. How was obtained the informed consent from participants? Results of the test were returned to them?
VERSION 1 -AUTHOR RESPONSE

Reviewer 1
Reviewer: Peter Vickerman, Senior Lecturer in Mathematical modelling, London School of Hygiene and Tropical Medicine, UK General Comments This paper assesses the evidence for impact of the Avahan program amongst men who have sex with men (MSM) in Andhra Pradesh, India. It shows that the intervention reached high coverage and resulted in large increases in condom use, and shows that those MSM in contact with the intervention had higher levels of condom use. However, no decreases in HIV were observed over the same period and trends in syphilis prevalence were ambiguous. I feel the paper presents some valuable data but could be strengthened in two ways.
Comment 1
Firstly, I am interested to know whether a more detailed analysis could be undertaken on how condom use is related to intervention exposure -Is it possible to explore whether condom use increases by frequency of intervention contact or duration since first intervention contact? This would strengthen the argument that the intervention resulted in reductions in risk behaviour.
Response: We thank the reviewer for his valuable comments. We agree that the paper can be strengthened by including the analysis suggested. As per the suggestion of the reviewer, after analyzing the data we found that last time condom use with different type of male partners was significantly associated with increasing number of contacts with the peer educators for "paying male partner" and "other non-paid male partner". Association between last time condom use and unit increase in number of peer contacts using pooled IBBA data which has been included now in the manuscript. In the paper we have also presented the association between exposure and condom use separately for IBBA round 1 and 2 in table 4
An analysis of the association of condom use with duration since the respondent knew about the intervention was conducted. We found no significant association between duration of exposure of intervention and condom use behaviour of the respondents.
Comment 2
Secondly, I think it is important for the authors to include an indepth discussion on why they think the intervention did not result in strong declines in HIV and especially STI prevalence despite reaching high coverage and resulting in large increases in self reported condom use. This is an unexpected result that needs to be explained to the readers.
Response: We also agree with the reviewer that the intervention did not result in strong decline in HIV.
However, we observed a significant decline in "Active syphilis" (i.e. high titre syphilis) and NG, (analysis which has been presented in the paper). There was a slight delay in the roll out of the MSM intervention programme in Andhra Pradesh. Hence, to see a significant change in HIV prevalence, we may require more time than the time gap between the two rounds of survey presented in the paper. We have included this now in the "Discussion" section. Comment 1 It is not clear to me from the methodology how "effect" is assessed. Given the lack of a counterfactual, it is a pre and post analysis, with results that may be affected by trends or other interventions, so assigning to Avahan the changes in outcomes requires a deeper analysis. At the discussion, the authors mentioned this issue, that I think could be stated since the intro and address in the methodology.
Response: We appreciate the reviewer"s concern. The changes/effects assessed in this paper are attributed to Avahan as the three IBBA districts data we analyzed were solo Avahan districts; thus, no other MSM interventions were being implemented during that period. Also, prior to Avahan there were few MSM interventions in these districts. We agree that this should have been stated in the "Introduction" or "Methodology" which we have included now in the revised version. We have included in the methodology in the manuscript.
It is not reported in the methodology how "consistent condom use" was defined. An increase in this indicator in the magnitude reported seems highly unlikely. It would be very important to explain the indicator, and to discuss possible explanations in the change.
Response: We have now defined "consistent condom use" in the "Methodology" section. (Consistent condom use has been defined as use of condom in each and every sex act).
We also agree with the reviewer that there could be under/over reporting during the survey, specifically in Round 2 due to social desirability as the program scaled up rapidly. We have included this as one of the limitation of the study (in discussion section).
Comment 3 It could be the case that as it seems this is a different population (less bisexual and more kothi/panthi), that would explain a part of it. Reporting condom use by type of sub-population could allow to understand the results better. Given the large differences in the composition of the population, it would relevant to present results by sub-type of the population.
Response: We agree that population by self-reported identity changed across the rounds significantly which we have mentioned in the "Results" section. However, we have controlled for the self-identity in the multivariate analysis while showing changes in condom use.
While we agree with the reviewer that presenting results of reported condom use by type of subpopulation is a good idea; however, in our study design we did not go for stratified sampling to be representative sample by sub-type of the population. MSMs were recruited from the cruising sites/ public places. So, we restricted our analysis at the overall level.
Comment 4
It is not mentioned how the weighting was implemented, and also there is not mention on how the clustering of the sample was addressed.
Response: We appreciate the reviewer"s concern. The analysis was carried out using complex samples module in SPSS which accounts for the clustering effect. The procedure of calculating weights has been given in detail in the published IBBA operational manual which has been added in the reference list and mentioned in the revised manuscript under methodology section.
Comment 5
In terms of coverage, it would be important to report how the estimations on the size of the population were done, as this is crucial for these results. This is also important to understand the results; in page is not clear how the reached number is higher than the registered one.
Response: We appreciate the reviewer"s comment. Estimation of the size of the population was undertaken through mapping exercises done at the grass root level by the field level NGOs. The indicators pertaining to scale, coverage and size of the population has been described in "Avahan Monograph (use it or loose it)" and "Verma R" paper which has been referred in the revised write up of the manuscript.
Individual accessing any type of services are considered to be contacted or reached by the program. The key populations are generally registered when they visit the clinic or the drop-in-centre; they are not registered on the field. Hence, the number of key population contacted was higher than registered. In the revised manuscript we have now mentioned that 45k individual reached includes both registered and non-registered individuals.
Comment 6 I think that in terms of reporting the increase on coverage, it is appropriate, but in terms of the potential effect of Avahan, the results present are insufficient to support an effect. My impression is that having the same average age in the 2 cross-sectional surveys implies that population is not the same. That is also reinforced by the change in the population composition, that is, the decrease in the bisexual proportion that it seems to me not related to change in behavior.
Response: We agree that the population composition has changed between the two rounds of survey which also reflects in our bi-variate analysis which may be due to huge migration and mobility patterns among the MSM/TG. We have included this probable reason in our "Discussion" section in the revised manuscript. Also, as mentioned earlier, in the multivariate analysis we have controlled for the variations in the population composition across the two rounds of survey.
We have addressed the definition of consistent condom use in the earlier comment.
Comment 7
Response: We appreciate the reviewer"s concern. We have included a reference which discusses the informed consent process.
The test results for syphilis were returned to the respondents and treatment was provided. The test results for other STIs could not be given to the respondents because it was practically not possible as it takes time to test urine samples due to lack of infrastructure at the field. However, syndromic management was recommended and adopted at the referral centres. The respondents were also referred to ICTC for HIV testing and collecting the test results. Reference of the detailed methodology is already given under the IBBA methodology section. 
THE STUDY
In my opinion, it is important to use the term impact when we are referring to an estimation of the effect of an intervention. That requires a clearly defined counterfactual that allows measuring the attributable effect of an intervention. This is a pre & post analysis with no counterfactual. There are two cross-sectional surveys that as in observed from the profile of the populations were applied to different populations. Given all these aspects, I think there is no measure of impact on the document. As I mentioned in the first revision, for me this is a very good assessment of how Avahan reached a very impressive coverage, but not so sure about reporting an effect. Not having a counterfactual makes not possible to assess if other factors affected the reported outcomes. It could be the case that population in the second round survey used more condoms since the time of the first round. As the authors mentioned, if this is a highly mobile population, that could be the case. My impression is that it is important to focus the paper on the coverage and how is that related to outcomes recognizing that this is not an estimation of the effect. Discussing the limitations and how that may affect the results would be important. I also would discuss how likely the results on condom use increase are. I have seen no other results with such a large change.
RESULTS & CONCLUSIONS As mentioned, I think it is important not to call this impact estimation,
given the design of the study. Also, the increase in condom use seems unlikely. In my opinion, it is important to use the term impact when we are referring to an estimation of the effect of an intervention. That requires a clearly defined counterfactual that allows measuring the attributable effect of an intervention. This is a pre & post analysis with no counterfactual. There are two cross-sectional surveys that as in observed from the profile of the populations were applied to different populations. Given all these aspects, I think there is no measure of impact on the document.
Response: We agree with the reviewer as regards to the use of the term "impact" for this manuscript. Hence, we have removed the term" impact" from the manuscript from the discussion section. The first sentence of the discussion now reads as "This assessment, using multiple data sources, provides information on the role of the Avahan initiative in HIV prevention efforts among HR-MSM/TG population in Andhra Pradesh."
Comment 2 As I mentioned in the first revision, for me this is a very good assessment of how Avahan reached a very impressive coverage, but not so sure about reporting an effect. Not having a counterfactual makes not possible to assess if other factors affected the reported outcomes. It could be the case that population in the second round survey used more condoms since the time of the first round. As the authors mentioned, if this is a highly mobile population, that could be the case. My impression is that it is important to focus the paper on the coverage and how is that related to outcomes recognizing that this is not an estimation of the effect. Discussing the limitations and how that may affect the results would be important. I also would discuss how likely the results on condom use increase are. I have seen no other results with such a large change. As mentioned, I think it is important not to call this impact estimation, given the design of the study. Also, the increase in condom use seems unlikely.
Response: We thank the reviewer for these comments. As indicated earlier, we have removed the term impact from the manuscript. Furthermore, we have an extensive section on "limitations" in the discussion. The paragraph on limitations reads as follows "This assessment had several limitations. As stated earlier, the program CMIS captured data on HR-MSM/TG who were covered by Avahan in its implementation areas whereas the sampling design of IBBA included the entire district. However, results from different data sources facilitated data triangulation. In addition, the Avahan implementation and evaluation design was not a classical "intervention-control two group" design; thus, this assessment did not allow for any control groups. This was due to ethical concerns of withholding known HIV prevention services, the state goal of rapid scale up, and the political issue of using government districts as controls.5 Hence, given these constrains, a design that was appropriate for the current assessment and feasible for a large scale-public health programs was adopted. 8 In such a scenario, where multiple interventions are aiming to reach vulnerable populations to rapidly scale up coverage, such evaluation designs using different sources of evidence have been recommended as an alternative to randomized controlled trials. 28-32 Though, we did collect urethral and serological sample for STIs, we could not collect rectal specimens due to logistic difficulties; thus, we may have missed some rectal STIs in both the rounds. Additionally, some of the results in the Round 2 (such as sexual behaviour and condom use) may be attributed to the changes in the population composition (as seen by a decrease in the proportion of bisexuals in Round 2 of the IBBA). One potential reason for this change could be due to migration and mobility of MSM in the region. However, we adjusted for identity in our multivariate models. Finally, it is quite likely that some of the responses -particularly condom use -may be influenced by social desirability bias and we may have overestimated these outcomes specifically in Round 2 as the program had scaled up rapidly during that period. However, we compared two rounds of data; thus presumably the bias was similar in both these settings. Furthermore, we did find that HR-MSM/TG reported low levels of condom use with regular female partners. Even though, some of the IBBA districts were solo Avahan districts, we cannot rule out the role of some small/independent interventions in increase of condom use. Nonetheless, it is important to note that safe sex behaviours such as consistent condom use increased in the same geographical areas over a period of time.
We also understand the reviewers concern that we did not have counterfactuals in this assessment. However, we have highlighted that the results be interpreted within the framework of these limitations by listing the potential limitations of the analyses. In addition, we analysed data in these ways: 1) assessed the coverage of the the Avahan initiative; 2) assessed the change in behavioural and biological parameters; and 3) evaluated the association between exposure to Avahan initiative and changes in biological and behavioural outcomes. We did find that changes were significantly associated with exposure to components of the Avahan initiative. Thus, we have presented these results and discussed them subsequently in the discussion section.
